of the large elastic arteries. Numerous large coalescent ecchymotic and paintbrush hemorrhages were scattered throughout the abdominal and thoracic serosal surfaces, endocardium, and skeletal muscles. Poorly clotted blood was in the joint spaces of the scapulohumoral, femorotibial, and tibiotarsal joints. Three ulcers measuring from 0.5 to 1.5 cm were in the abomasal mucosa. Longitudinal section of long bones (femur, tibia, humerus) and costochondral junctions revealed an irregular band (4-6 mm in width) of yellow-gray colored primary metaphyseal spongiosa located immediately adjacent to the physis (Fig. 1) .
Tissues collected at necropsy were fixed in 10% neutral buffered formalin. Bone was decalcified in hydrochloric acid and all tissues were processed routinely for histopathology. Histologically, the bone lesion was a zonal osteopetrotic change composed of closely spaced narrow spicules of primary spongiosa which nearly obliterated the intertrabecular spaces ( Fig. 2 ). Deeper metaphyseal trabeculae were lined by thin incomplete layers of osteoid and often contained irregularly shaped thick cores of retained cartilage. In some sections there was abrupt transition from osteopetrotic primary spongiosa to relatively normal trabecular bone located further from the physis (Fig. 3 ). Osteoclasts were not seen in the primary or secondary spongiosa. Scattered areas of chondroid necrosis and microcavitation were seen in the zones of hypertrophy and calcification in the physis. In the zone of osteopetrotic metaphyseal spongiosa the intertrabecular marrow spaces contained a sparse population of hematopoietic isolated from the liver and kidney (S. Bolin, personal communication).
Other changes observed included marked lymphoid depletion in the spleen and lymph nodes. Sections of cerebrum Three weeks later a second calf (case 2) from the same herd was euthanized with similar clinical signs consisting of chronic malaise, lameness, and respiratory disease. Gross necropsy revealed severe anemia, multifocal acute ulcerative abomasitis, and acute pulmonary edema. Zonal osteopetrosis affecting the primary spongiosa similar to that seen in case 1 was seen in the growth plates of long bones and ribs. Histologically and macroscopically, the lesions in the primary spongiosa and intertrabecular marrow spaces were similar to those seen in case 1. Additional changes seen in this calf included a subacute nonsuppurative interstitial nephritis. Bone marrow, lung, and abomasum were positive for BVDV on direct fluorescent antibody examination. The spleen was FA-negative for BVDV.
The pathogenesis of the thrombocytopenia associated with BVDV infection is unclear. Some reports indicate marrow necrosis in affected animals, while other studies indicate inconsistent marrow lesions and adequate to increased megakaryocyte numbers in marrow of affected cattle. 4, 10 In one study, calves experimentally inoculated with a strain of BVDV showed a marked drop in thrombocyte count 4-8 days postinoculation, followed by a rebound thrombocytosis. In those reported cases, megakaryocytic hyperplasia was seen in the bone marrow 12 days postinoculation.
The presence of BVDV in platelets and the lack of observed megakaryocyte destruction has led some to conclude that the thrombocytopenia is due to either platelet infection by BVDV or BVDV-induced immune mediated platelet destruction. 2, 4 The bone marrow and megakaryocytic necrosis seen here support the conclusion that the thrombocytopenia is partially caused by failure of platelet production. This discrepancy from previous reports may be explained by a particular tropism for megakaryocytes by this particular strain of BVDV.
Osteopetrosis is usually a hereditary or metabolic disorder resulting in decreased bone modeling and remodeling due to dysfunctional osteoclasts. In affected long bones primary trabecular bone of the epiphyseal and metaphyseal spongiosa formed by endochondrial ossification fails to undergo micromodeling and conversion from primary spongiosa to secondary spongiosa. Affected individuals have markedly increased density of cancellous bone in the marrow cavity. Some other conditions that result in excess accumulation of intramedullary cancellous bone in cattle include congenital osteopetrosis of Angus calves, lead toxicity, and idiopathic accumulation of secondary spongiosa described in Black Japanese calves and Holsteins. 8, 9, 12 Most of these conditions result in aborted fetuses or abnormal fetuses showing skeletal abnormalities at birth. Osteopetrotic-like bone lesions have been previously described from BVDV-induced abortions in cattle. 9 The lesions in this report are somewhat unusual since they are seen in calves up to 4 months old. The zonal osteo-petrotic changes suggest a transient interruption of endochondral ossification rather than the prolonged and generalized ossification defect seen with hereditary osteopetrosis. These calves lacked the domed cranium, brachygnathia, and arthrogryposis previously described with hereditary osteopetrosis. The later onset of signs and the abrupt transition from abnormal to normal bone spicules in the metaphysis region suggest a nonhereditary condition.
The particular strain of BVDV seen in this herd appears to commonly cause the osteopetrotic bone changes. The osteopetrotic lesions observed could be due to some form of osteoclastic dysfunction or to the production of a defective chrondoid matrix which is resistant to osteoclastic removal. The histologic lack of osteoclasts and the associated marrow necrosis described would suggest the former explanation. The possibility exists that osteoclasts or their precursors are particularly susceptible to infection by this strain of BVDV, resulting in decreased osteoclastic activity leading to the osteopetrotic bone lesions. 9 The osteoclasts is theorized to develop from a primitive hematopoietic stem cell or monocyte. Interleukins, 1,25 dihydroxyvitamin D 3 , and other marrow stromal cells stimulate these cells to differentiate into osteoclasts. 5, 11 IL-1 is known to stimulate osteoclastic activation, and is suspected of acting in concert with IL-6 to stimulate osteoclastic differentiation in humans. 7 BVDV is known to induce production of a soluble IL-1 inhibitor from infected monocytes. 6 The BVDV-induced IL-1 inhibitor could conceivably cause decreased osteoclastic differentiation and activity leading to the transient osteopetrotic-like lesions described here. Decrease IL-1-mediated osteoclastic differentiation could explain the poor skeletal growth, domed cranium, and brachygnathia seen in some calves persistently infected with BVDV.
These cases were diagnostically challenging, as the signalment, presentation, and clinical pathology were not initially suggestive of BVDV infection. The detection of BVDV in tissues other than bone marrow was inconsistent in these cases. Bone lesions described have not been previously reported associated with thrombocytopenic strains of type II BVDV.
In this study we compared 3 commercial SRID kits (Brands A, a B, b and C c ) for the measurement of canine serum immunoglobulin. Serum samples from 18 healthy dogs were tested for concentrations of IgA, IgM, and IgG according to the manufacturers', instructions with the following exceptions: samples were dispensed into wells with the aid of 10 µl Pippettman; 10 µl of serum was used in each well of the IgA and IgM, A and C brand plates; 5 µl in each well of the IgG, A and C brand plates; and 3 µl in each well of the IgG, IgM, and IgA, B brand plates. Serum samples and the standards provided by each manufacturer were loaded into wells in duplicates and the plates incubated in a humid chamber at 22 C for 22.5 hours. Ring precipitates were measured with an RID plate reader c and concentrations were calculated from the standard curve derived from the log,, concentrations (mg/ 100 ml) of the commercial standards against ring diameter (measuring range 0-16 mm) using a regression equation produced for each test kit. 7 Comparison between test kits was
